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mcaApp — support for multichannel analysers

 mcaRecord
— Like waveform record with lots of additional fields
— Start/stop acquisition
— Preset live/real time

— Regions of interest — total and net counts, can be used as EPICS
scan record detector like a scaler

— Device independent

— Primary device support uses asyn — also device independent
 Drivers implement int32, float64, int32array asyn interfaces
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mcaApp — support for multichannel analyzers

e Devices supported
— Canberra Ethernet AIM MCAs
— Canberra ICB modules (amplifier, ADC, HVPS, TCA, DSP)
— SIS multichannel scaler
— APS quad electrometer
— Acromag IP330 A/D as a transient digitizer (16 channels, ~2kHz)
— XIA Saturn (=Radiant VVortex)
— XIA DXP-2X CAMAC module
— XIA XMAP PXI module
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Canberra electronics

APS User Meeting Beamline Controls Workshop, May 2006
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Canberra electronics

e AIM Ethernet MCA
e Non-TCP/IP protocol

o EPICS support uses low-level Ethernet hooks on vxWorks,
libnet and libpcap on Linux
— New network layer using LLC sockets working on Linux and
vxWorks at Diamond.
e Based on library from Canberra for middle layer between
asyn driver and low-level 1/0O

e This is a common model for device support. On EPICS
the low-level and high level parts need to be written, the
middle layer can come from the manufacturer.
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IDL MCA Display

 mcaDisplay
— Full-featured program for displaying, controlling EPICS multi-channel
analysers, including peak fitting

— Uses epics_mca class library, and exports mca_display class, so it can be
controlled by other IDL applications

[ A A= -7 —h . i -0 x
#MCA Display Version 4.3.17 (Foreground=C:'\Docur =10| x| ElaESE EITET
e
File Controf v—— — el - -
|MCA Display Wersion 4,3,17 {Foreground=C:\Documents and Settmgs\,rwers.CARS_NT_DOMAIN\Deskb:p\aﬁg_| Background Parameters
P Exponert  Top width Botton wicth Tangent Compression
Acquisition
4 - 0.000000 B 00000 @ no ~ Yes 4 -
Fit background | Re-piot background
4 Peak Fit Parameters
Offset Slope Flag
Elapsed Time Ih ey et [oosseeso [oozssesz  [Fix =
Live Offset Slope Flag
Initial FUsHM callorstion [ors0000 — [oooonon  [optimize |
Resl Label Energy  Energyflag  FvHM PvHM flag  Ampl. ratio
cd kb 261430 [Fix | [9:344a52 [oons ] [o.000000
ROIs Insert zn ka, 8.6310, O, 0.4536, 0, 0.0000 &
zn kh, 9.5720, O, 0.4536, 0, 0.0000
Ao Delete Append ph lail, 10.5500, O, 0.3506, O, 0.0000
— pb 1bi, 1z.6120, O, 0.3506, 0, 0.0000
2D Sn Ka escape, 15.3170, O, 0.3411, 1, 0.0000
Clear All Clear Sn Kb escape, 18.7250, O, 0.3411, 1, 0.0000
iy Ka, 22.1040, O, 0.3508, 0, 0.0000
it iy Kb, 24.9870, O, 0.3410, O, 0.0000
< > pe— cd ka, 23 1736, 0, 0.3508, 0, 0.0000
Fit resuts file | it_resuts txt
KLM markers
Fit spreacishest fils [ ff_spreatisheet i
£ >
Guerwrite or append results and spresdshest fies [ Append
Fit peaks | Re-plot fit
Display

¢ S
< > Cursor Left marker  Right marker Centroid FWHM Counts CPS

|Channel j | 338 | 337 | 587 462000 250,000 Total | 10485 | £28

Vertical scale

Logarithmic Counts | 200 | 209 EE Met | .1o2ss [ -sa
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Fast DSP Electronics for EDS Detectors

« Digital signal processing based x-ray spectrometers from X-ray
Instrumentation Associates (XIA).

o Standalone (Saturn) for single-element detectors. Runs under
EPICS with Linux and Windows using EPP parallel port.

e CAMAC and PXI modules for multi-element detectors. 4 detectors/
module, very cost-effective. CAMAC runs under vxWorks, PXI
under Windows.

« MCA record
— Start and stop data acquisition
— Readout the spectra
— Control and read the data acquisition time

— Define up to 32 Regions of Interest (ROIs) for computing the net or
total counts in each fluorescence peak.

DXP record

— Provides complete control over the internal operation of the DXP
— More than 50 adjustable parameters.



Radiant

0 0 0 0 ©

“The Sealed Radiation Sources

Now Reside in the Chemistry Laboratory
—— &—7
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GeoSoilEnviroCARS

DXP EPICS control

¥{ 16element_dxp.adl

=10] x|

16 Element Detector Control

Start | Stop |
Eraze/Start | Erase |

Acquire

Done Status
Elapsed Preset
17.80 jo.oo Real time
17.79 jo.oo Live time

% Dead time

.5 secordd 4 | Status rate

1 second | MCA Read rate

1 second | DXP Read rate
pissble | Wait for client
pere | Client Mait

[h | DXPs
[ |ROIs 04
[h | ROIs 5-9
| Calibration
| Acquisition time
I | Combined Plots
[ |Plots 1-8

O |Plnt5 9-16
| Baseline Plots
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DXP EPICS control

>{ 16element_dxp_all.adl =11
16 Element DX
Tripger Filter Energy Filter Baseline MChH
Peak ing Trigger Peak ing Trigger M, Thresh, % ADC
Time Gap Time Level Time Gap Time Level Wicth Cut Threshold  Adjust || Max., Energy  Rule More

j0.15 0.15 [0.00 o.00 [1.000 1.33 [ (200 z.00 [0.50° 0.50 [0.00 o0.00 [200 | |[5.00 ¥es o| [28 Mo o [BO ||[20.0C 20000 [Flo0 | @m |
jo.15 0.15 [0o.00 o0.00 [1,000 1.33 [[2.00 2.00 [0.80° 0,50 [0.00 o.00 [20 | |[5.00 Yes 4| 124 Mo o[G0 ||[20.0C 20-%¢¢ [500 | @ |
jo.15 0.15 [o.00 o.00 [1,00 1.33 [[2.00 z.00 [0.50 0,50 [0.00 o.00 [20  ||[5.00 ¥es 4| [130 Mo o [BO || [20.0C 20.0%¢ [5l00 | @ |
[0.15 0,15 [0.000 o.00 1,000 1.33 [[[Z.000 2,00 [0.50 0.50 [0.00 o.00 [200  [|[5.00 ves | [25 Me | [BO (| J20.0C 20000 [Floo | @ |
jo.15 0.15 [o.00 o.00 [1,00 1.33 [[[2.00 z2.00 [0.80° 0,50 [0.00 o0.00 [20 | |[5.00 Yes 4| [185 Mo u| [BO || [20.0C 20.%%¢ [500 | @ |
0,15 0.15 0,00 o.00 [i,00 1.33 |[Z.00 z.00 [0.50° 0,50 [0,00 o0.00 [20 | |[B.00 ¥es o [130 Mo o [BO  ||[20.0C 20.0¢¢ [5l00 | @ |
0.15 0,15 [0.00 0.00 [1.00 1.33 ||[Z.00 2,00 [0.50 0.50 [0.00 o.00 [20 [|[5.00 ves | [25 Me | [SO || J20.0C 20000 [Floo | @ |
0,15 0.15 0,00 o.00 [1,00 1.33 |[Z.00 z.00 [0.50° 0,50 [0.00 o0.00 [20 ||[B.00 ¥es | [B5 Mo o [BO  ||[20.0C 20.0¢¢ [500 | @ |
0.15 0.15 0,00 o.00 [i.00 1.33 |[2.00 z.00 0,50 0.50 [0.00 o0.00 200 | |[5.00 Yes o [140 Mo o[G0 ||[20.0C 20w0¢¢ [500 | @ |
0.15 0,15 [0.00 0.00 [1.00 1.33 [|[Z.00 2,00 [0.50 0.50 [0.00 o.00 [20 [|[5.00 ves o [148  Ms | [SO || [20.0C 20000 [Floo | @ |
0.15 0.15 0,00 o.00 [1,00 1.33 |[2.00 z.00 [0.50° 0,50 [0.00 o0.00 [20 ||[B.00 ¥es u| [133 Mo o [BO  ||[20.0C 20.0¢¢ [5l00 | @ |
0.15 0.15 [0.00 o0.00 [1.00 1.33 |[Z.00 z.00 [0S0 0.50 [0.00 o0.00 [200 | |[5.00 ¥es u| [28 Mo o [BO |{[20.0C 20090 [So0 | @m |
0015 0.15 [0.000 o.00 1,000 1.33 [[[Z.000 2,00 [0.50 0.50 [0.00 o.00 [200  [|[5.00 ves | [28  Me | [SO (| J20.0C 20000 [Floo | @ |
jo.15  0.15 0,00 o.00 [1,00 1.33 [[2.00 z.00 [0.50 0,50 [0.00 o.00 [20  ||[5.00 ¥es u| [1T0 Mo o [BO || [20.0C 20.%%¢ [5l00 | @ |
j0.15 0.15 [o.00 o.o0 1,000 1.33 [[2.00 z.00 [0.50° 0.50 [0.00 o0.00 200 ||[5.00 ¥es o| [25 Mo o [BO || [20.0C 20000 [Flo0 | @m |
jo.15 0.15 [0o.00 o.00 [1,000 1.33 [[2.00 2.00 [0.80° 0,50 [0.00 o.00 [20 | |[5.00 Yes 4| [115 Mo u| [BO || [20.0C 20000 [500 | @ |
Copu 1-3A11| Copw 1-3A11| Copy 1-3Al1| | | Copw 1-3A11| Comy 1->A11| Copy 1->#11| Copw ||| Coeu| Copu| Coru| Copu| Comu| || Coew 1-3a11| copy




DXP EPICS control

> dxp.adl o] x|
13GEZ: med: dxp2,
Analog Signal Cond. FIPPI Parameters Baseline Parameters DSP Parameters
GAIMDAC [12883 FASTLEN 6 ELFILTER [256 BINFACTL 2
HIGHGAIN [T FasTGar o BLFILTERF [64 MCALIMLO [0
POLARITY Jo SLOWLEM [20 || BASEBINMING [2 MCALIMHI 2048
INPUTEMABLE [I sLoweer BLCUT [1638 TRACEWAIT 0
RESETWAIT J4a0 MAXWIDTH [20 BLMIN [-32788 Unused 0
RESETINT [40 MINWIOTH [ BLMAX [32T6T YELLOWTHR [18384
SGRANULAR 1638 PEAKINT [25 BASETHRESH [124 REDTHR [12085
TRKDACWAL [2107 PEAKSAM [22 BASTHRADJ [50 PRESET 0
TOACWIDTH [33 THRESHOLD 41 WHICHTEST 6
SLOWTHRESH o RUNTASKS [1148
Run Tasks Readout Parameters Run Statistics Process
[Ho Yes| Unused CODEREY 109 EWTSINRUMO 118 Passive |
Ho[¥es Update slope CODEVAR O UNDRFLOWSO 2 Process |
[No Yes|Use FIR filter RUNIDENT 27 OWERFLOWSO O
Mo [Yes Update baseline RUNERROR 0O FASTPEAKSO 2418 Run
Mo [Yes Adjust fast threshold ERRINFO O BASEEYTS0 9134912 _start |
Mo [Yes Correct for haseline HOWRYAR 3 BASEMEAND 257491 _Step |
Ho [Yez Sub. slope from baseline FIFFIREY 9 LIVETIMED 435762108
WE' Collect baseline history FIFPFPIVAR O REALTIMED 43737473 Input
[Mo Yes| Special task/calibration DECIMATION 2 NUMASCINTO 261 Relay
WE' Histogram delta baseline BUSY 0O HUMRESETS0 193 M
Ho [Yes Enable baseline cut SLOFPEDAC 39 MUMDROOSD 50 _Open |
[No~ ¥es| Special timing mode SLOPEZERD & NUMDRUPSO 34
Mo tes|Skip filling SLOPEWAL 31 NUMUPSETSO 6
Wﬂl Auto base threshold TDUFERADC 16572 HUMZIGZAGD O
[Ho Yes| Unused TOQPERADCE &
[No~ ¥es| Unused SPECTLEN 8192




ADC Trace Mode — Digital Scope

> dxp_trace.adl - O] x|
950
s00-f \-_
G50-F
£ gooL i
=
H X
2 7504
700+ 4
55— ———
L YT e e e
0 500 1000 1500 2000 2500 3000 3500 4000
Time (Usec)
13GE2 . med.dxp? ADC Trace
Time per point (usec):[1.0 Read Rate: Paszive | Read Once |
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medDisplay (IDL and Python)

¥ mcaDisplay (Foreground=13GE1:med:mcal3) M[=] E3
Fle Control Display Help
Acguisition > - !E-
=
Start Stop ¢ medDisplay
Erase File Options Help
Elapsed Time Detector Elements Preset Real Time (s): 3.0
Live: 2.1 Elapsed Real Time (s):
Real:  2.16 o
. 1 10 start Stop Erase
6
Add Delete
Copy ROIS
14 | 2 11 =
Clear All 7 1E
s3ave As .. save Hext = test.xrf
< > 15 3 12
g Viewing Element: 13
KLM markers
4 13 Status: Ready
« ||IFe L 4 »
Series: None
Display
. .
. .
Vertical Scale
Logarithmic
Cursor Left marker Right marker Centroid RYHK Counts Countsfsec
Channel 300 100 200 150.000 100.000 Total 2z 329.6
Counts 19 12 20 Met -a08 -235.2
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ccdApp: EPICS Interface to Area Detectors

Goal: Uniform interface for controlling area detectors (CCD, online
Image plates) from EPICS

— Any EPICS client (e.g. spec, IDL, scan record) can control (at a bare
minimum).
» Exposure time
e File name
« Start collection, wait for completion

— Much more control for most detectors

Current status:
— MAR 165 CCD (complete, in use on Sectors 1, 8, 13, 16, 18, others)
— Roper CCD detectors (complete, in use on Sectors 12, 13, 15, 20, NSLS)

— Bruker CCD detectors
* Winview interface complete. In use on Sectors 13 this run.
« SMART Service interface in planning stage. To be done?
— MAR 345 online image plate (soon)
» Will use scan345, but replace file 1/0 with socket I/0



Implementation

 Use manufacturer’s software for primary user
Interface.

— Minimizes amount of new code
— Uses existing file formats, unwarping algorithms, etc.

— These programs include:
e marccd for MAR165
* Winview/Winspec for Roper cameras

 WinView for Bruker cameras.

— Requires PCI card to replace ISA card that Bruker supplies. Also
new SCSI-type cable.

e SMART for Bruker cameras
o scan345 for MAR 345 image plate



Implementation

Control these programs from EPICS

Each of these programs has a “remote control” interface, typically
using TCP/IP sockets

Using EPICS means each client (e.g. spec) does not have to know how
to talk to each type of detector. Only has to know how to talk to
EPICS.

EPICS software consists of
Database of records (PVs), identical for all detectors

State-notation-language (SNL) programs, unique for each detector.
Reads/writes PVs and communicates with remote control
Interface over sockets.

The database and SNL programs are typically run on the same machine
that the user interface software runs on (e.g. Linux box for MAR
detectors, Windows for Roper and Bruker). No VME crate
required.



Schematic Architecture

EPICS client | EPICS database EPICSSNL |
CA | |

spec, IDL, scan [© i’ Not detector |« A,/ Prodram |
record, etc. ; specific Detector i

| ~70 records specific

i Socket{ i

| Manufacturers y

Typically | control program ?I Socket server i
. > calls :
rl_Jnnllng onha} | marccd, |
slngt e machine WinView. i
(not necessary) | SMART, etc. i




“Expert” medm screen

> ced.adl —=[0] %]
Area Detector Control
Setup Shutter File
EPICS name roperCCD:detl: Shutter Control camers output | File path [c:htenpy
Manufacturer BRoper Shutter PY |roperCCD:idetl:Shutter Base filename [test
Model 5T138 Shutter status Closed Next file # 22
SNL Program Running Open command [pen Filename format [#=¥3.53d.5PE
Server name [zselabl Close command [Closed Comment 1 [test comment 1
Server port [0l Open/Close _Open | Close | Comment 2 [test comment 2
Connect Connect| Open delay [1.000 Comment 3 [zrother comment
Temperature [F20.00 1,00 Close delay [0.050 Comment 4 |
Print debugging t Collect Comment 5 |
User input | Exposure time [0.200 0,300 Correct bkgnd __ t |
To detector save, c:\temphtest(il # frames T 1 Correct flat. Ha =
From detector CK Frame type Mormal | Correct spatial Mo A
[P Acquire _Start |Done Auto save _ves -
9 9 Detector state Save file _Save |
Binning (X> b (Y22 || Time remaining (.0 Last filename test0zl.oPE
1 1152 Polling rate E—— _.|
Top/bottom (T} [T (B) [1152 Abort Abort |
1 1242
Left/Right (L)Y 1 (R) i2az
Total counts 2 63208s+(03
Net counts 1, 29189+006
Compute counts ves =

Many fields do not apply to all detectors. Simpler screens (e.g. for MAR 165
only) can easily be made.



marccd remote control

marccd v0.6.9 (RedHat Linux 7.2) - Copyright (c) 1994-2002 Michael L. Blum, All Rights Reserved.

—

e ¥ i

File

Edit View Configwre Acquire Options

Protocol: None _
Detector: Clearing Intensity: Shutter:

Temperature: -79.8 C Pressure: 0.02 Torr Status: Cooler ON
File: <untitled> Max: 0 Mean: 91
Title: Spatially Corrected <untitleds Min: 1 N Sat.: 0 Detector |

Acquire/Remote Control dialog

N
=
L

e |

BT
Ao o x
H O TR G
=2l e i %ub
A s e
= 2a
_I QI m Layer 0: 117‘2%
_| e Reotsion, 258
11.38
j Resohtion: 521
_l

Goniostat| Beam
Goniostat

Cuwrrent Target  Units

Distance | 0.000 0000 |rum

vive | N o

ToHeadea

Copyright (c) 1994-2002 - Michael L, Blum, All Rights Reserved
Device Database Host: |[localhost
Device Datahase Server: lE/home/ma‘r‘ccd/Source/servers/marccd,serve Browse
Device Personal Name: |§3000
Command Log: l Browse
Start | ] Save Cancel | Dismiss Halp

hd Terminal
File Edit View Terminal Go
gunzip: stdout: Broken pipe

lgunzip: stdout: Broken pipe

Help




Roper Interface

2 WinView /32 - c:\temp'test021.SPE - O] x|
File Edit “iew Acquisition Display Tools Process Setup  Window Help

B[ 6 | = ] - [
=(H| s l=(E sl 2|
— test021.5PE (621 X 576 X 1)

+«— WinView (from Roper)
=lo| x|

}1|:|1r

File

Port ta listen or: IEDT -, |

Sent - 16454 168,111 = 3272 - 2632581ﬂu,12918932:J
Received : 164.54_ 168111 : 3272 - set_comment,1,test
Sent 164 .54 168111 - 3272 - DK

Received : 164.54.168.111 : 3272 - set_comment,2,test
Sent : 16454 168,111 - 3272 - OK

Received : 164.54.168.111 :© 3272 - set_comment,3,anot
Sent t 16454 168,111 - 3272 - OK

Received : 164.54.168.111 : 3272 - set_comment .4,
Sent : 16454 168,111 - 3272 - OK

Received : 164.54.168.111 : 3272 - set_comment,5,
Sent : 16454 168,111 - 3272 - OK

Received : 164.54.160.111 = 3272 - save,c:itempitestd

TA

Socket server written in Visual
Basic. Simple ASCII commands.
Calls COM interface to automate

W WinView & WinSpec). Not
HWT' , EPICS specific, other applications
For Help, press F1 | coweEeren | | | | [emsar can talk to it.




smartControl: Interfacing the Bruker SMART
Software with EPICS

Bruker makes Xx-ray detector systems for single-crystal and powder
diffraction, and small-angle scattering applications.

Widely deployed in crystallography laboratories world-wide

Large user community who are familiar with the Bruker “SMART”
control and analysis software.

SMART software is only capable of controlling goniometers through
the Bruker General Goniometer Control System (GGCS), which is a
specific hardware controller manufactured by Bruker.

GGCS is not generally used to control goniometers at synchrotron
facilities.

smartControl permits the standard Bruker SMART software to control
any goniometer, with any number of axes, through EPICS. Also
provides

— Shutter control

— Normalization information, such as from an ion chamber, to the SMART
software where it is stored in the frame headers.



Closing the Loop: Using Feedback in EPICS
Mark Rivers, Center for Advanced Radiation Sources

 Many applications for feedback on APS
beamlines

 Dedicated feedback controllers are expensive
and relatively inflexible

A new EPICS record for performing feedback
— Enhanced Proportional Integral Derivative (EPID)
— Flexible and fast feedback under EPICS



EPID record: Enhancements over the
standard EPICS PID record

Separation of device support from the record.

Soft Record device support which uses EPICS database links
— Very similar to the PID record

EPID record can also be used with other device support
— Communicate with faster feedback software
— Hardware controllers.

Addition of many fields (OUTL, DRVH, DRVL) to simplify
construction of databases



“Slow” Feedback

« The EPID record has two kinds of device support.
o “Soft” device support allows the readback input and control
output to be any EPICS process variables.
— Very flexible

— Any type of device can be used for input (analog to digital
converter, RS-232, GPIB, scaler, etc.)

— Any type of device can be used for output (digital to analog
converter, RS-232, GPIB, etc.)

— Can be reconfigured on the fly, changing the input and outut
process variables, feedback coefficients, etc.

— Limited to standard EPICS scan rates, typically 10 Hz maximum
— Sufficient for many applications



Slow feed

* pid_control.adl

PID feedback control

Readback PY |13LAR:IP330_1.WAL HPP
Control PY [M3LAB:DACI_1 PP HMS

Setpoint Readback
4,000 3.996
Feedback Update rate
On | | +1 second I
More m |

» pid_parameters_adl|

PID feedback parameters

KP [0.300 P 0.001
KI |5.000 I Ja.002
KD [5.000 D 0.000
Delta time 0,100
Error 0.004
Output 4.003

Low limit [0.000
High limit |5.000

nack - D/A connected to A/D

» pid_plot_readback adl

13LAB:FPIN1 =etpoint and readback

Display maxiumum |5,000

Display miniumum [D,000 h |




“Fast” Feedback

Input from any driver that supports asynFloat64 with
callbacks (e.g. callback on interrupt)

— e.g. Acromag IP-300 ADC, APS quad-electrometer
Output to any driver that supports asynFloat64.

— e.g. Systran DAC-128V

Very fast
— Up to 10 kHz feedback rate

Feedback coefficients and feedback rate be
reconfigured on the fly



Fast feed
_[o[x!

¢ pid_control.adl
Fast_Feedback

Readback PY #C1 50 @Ip330PID_1
Control PY |

pack - D/A connected to A/D

> pid_plot_readback.adl
13LAB:PIDZ =etpoint and readback

655350

55951.5 4

S2428.0 A

45574+5

39321.0 4

J2TeT+5 A

26214.0

Setpoint Readback
15000, 000 44995, 000
Feedback Update rate
(] = | +1 second I
More m |
¢ pid_parameters.adl _ O] x|
PID feedback parameters
KP Jo.0z0 P
KI [300.000 T |2430.653
KD Jo,000 D 0.000
Delta time 0,001
Error 0.000
Output  2430.000

Low limit [1024,000
High limit |3072,000

19660.5 4

151070

BE55+5

00

T T T T T T T
=300 =2740 =24:0 =21.10 =150 =15.10 =12+0 =910
Time (=acaonds?

Replot
Display miniumum 0,000 i |

Display maxiumum |§5535,000




GSECARS Applications of EPID record

 Monochromator second crystal feedback:

» Feedback on beam position on 13-1D, using photo-diodes in-vacuum
slits, measuring scattered radiation from in-vacuum slits

« Feedback on beam intensity on 13-BM, using table-top ion chamber.

* Recovers gracefully from beam dumps. PV available to indicate
“feedback locked”, which data acquisition programs can wait for.

*Position feedback on large Kirkpatrick-Baez mirrors with piezo actuators.
Stabilizes beam position at sample.

* Furnace temperature control in the large-volume press in 13-BM-D and
13-ID-D. Safety checks to limit voltage, current, and power.

* Pressure control in the large-volume press, via hydraulic pump, in 13-
BM-D. Can ramp pressure up and down using scan record to control
setpoint

« Temperature stabilization via laser power control in the laser-heated
diamond-anvil cell in 13-1D-D.



Example Application: Monochromator Second Crystal
Stabilization

I I I j_

4 Iﬁ'::'h : -.-_|||l.‘.II'-I I“.|I qu'_I'| |'-|F I'f:‘*ﬂ' |" f .I '#‘Ill' |ﬂ i [} | LY T _'I }1'-I blﬁlr'j'l' | L W-III1H Iu_il', L | ||I|1' -Irl_' .Il'l _HI. .I"‘J]J'IIHH JI.- .t:‘ :
15x10" [ e
| Verical 1 |

Horizontal 1
N Vertical 2 ]

Harizontal 2 —

I 10x 1(]4 Vertical Position ]

Harizontal Position

' 50%x10° ——

0 500 1000 1500 2000
Channel (1.23 msec/channel)



Hardware and EPICS Software for the APS
Quad Electrometer for X-ray Beam Position

Monitors
Mark Rivers (CARS) and Steve Ross(APS)

» Steve has designed a 4-channel electrometer for measuring
currents in the nA to UA range.

* Intended primarily for reading x-ray beam positions using 4
photodiodes or split ion chambers.

« Compact and inexpensive, and can be placed close to the
position monitor hardware to keep signal leads short.

« Outputs digital data at up to 815Hz over a fiber-optic cable
e Read by a pair of VME boards.

* Fiber allows reliable data transmission over long distances, for
example from an experiment station to a VME crate in the FOE,
where feedback to a monochromator crystal can be implemented.
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Applications

Feedback of the pitch and roll of monochromator crystals
based on the beam position in the beamline or
experimental station.

~eedback on mirror pitch for stabilizing the position of the
peam downstream of a focusing mirror.

n-vacuum fluorescent foils allow 10, beam position, and
energy calibration to always be available

Replaces:
— 4 SRS570 current amplifiers
— 4 ADCs, or 4 V/F converters and 4 scaler channels




EPICS Software

| have developed a EPICS software (quadEM) to read the
digital data from the electrometer.

Interrupt driven, reads the digital data stream at 815Hz.

Provides the current in each of the 4 photodiodes, as well as
the sum, difference and position for opposite pairs of diodes.

Device support is provided for 3 types of EPICS records:

— analog input (ai) record at up to 10 Hz

— multichannel analyzer (mca) record which functions as a “digital
scope”, capturing the values at up to 815Hz

— feedback (epid) record for fast feedback through an A/D converter at
up to 815Hz.

The mca and epid records can run slower than 815Hz as well,
In which case they provide signal averaging.



New “asyn” motor record device/driver support

* Re-write the device and driver support layer for the EPICS motor record to use the
new “asyn” module.

» Collaboration between APS (Mark Rivers, Ron Sluiter) and Diamond (Nick Rees
and Peter Dennison)
e Problems with existing support
— Relatively complex. New controller requires new device support and new driver support.
— Difficult to understand interactions of “common” and device specific code
— Difficult to take advantage of advanced controller features
— Limited to using motor record to talk to driver, cannot use standard EPICS records

e Advantages of new support
— Single device-independent device support file
— Device-independent driver support file takes care of asyn interface

— New controller requires implementing a driver with about 15 well-defined functions
* motorAxisMove, motorAxisStop, motorAxisHome, motorAxisSetDouble, etc.

— Easy to add additional functions to take advantage of controller-specific features such as
1/0

— Any record can talk to driver, not limited to motor record.
— Plan to implement coordinated motions in a generic manner
e Status
— Device-independent device and driver support are working
— Drivers now exist for simulated motor, Newport XPS, Newport MM4000.
— OMS-58, MAXv and Delta-Tau PMAC coming soon

T GeoSoilENViroCARS APS User Meeting Beamline Controls Workshop, May 2006



